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^5 (57) Abstract: The present invention discloses a novel polypeptide, a human glucose transport like protein 18, the 

= polynucleotide encoding the polypeptide and the method for producing the polypeptide by DNA recombinant technology. The 
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g= also discloses the uses of the polynucleotide encoding the novel human glucose transport like protein 18. 
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WO 01/70964 PCT/CNOl/00377 



^^^^ 



^«-^*ii-f AlH^Mia^o^f^^Ji&xf. (HepG2) VXR^^^m^ti^i^^ 
10 cDNA aii^^^^^^^^dJ^^e-^T^^^iE 

[Mueckler, M. , Caruso, C. , Baldwin, S. A. , Panico et al. , (1985) Scien 
ce229, 941-851] [Birnbaum.M. J.. , Haspel, H. C. ,et 

al. , (1986) Proc. Natl. Acad. Sci. U. S. A. 83, 5784-5788] . RNA p.^$:^:^}Jl^iS, 

[DeFronzo.R. A. (1988) Diabetes37, 667-687]. Sjlk, (it^^ -^-dEit^^±;fe'f!;i 

^'Bc6V^^^;^-#[Maiden,M. C. J. , Davis, E. 0. , et 
20 al., (1987) Nature325. 641-643]. ili T iSl"^ 6^0 

^A||#i&mt#fi^^#4ti£l'i^6^^^^4tit^iei^6 cDNA^-fe 
3908bp (i^* poly (A) ) , 6^ ES^ ATG ^^&6^^;j{cf^ 

il^H. iS^B^i^^* 496 ^t^^6^§6-^A^^lBJfe/ l\epG2VXAM^iZ§r 
25 64. 4%^n 5L6%6^;tel^'|i. f f HepG2 f 

it^^^ai^iS^^^, l^^^'fe^^ 12 (TMl-12) l.X^-4-TMl fDTM2 

ilN^^^f-^-h^^^ ('fe^t^'ft'fi.?^,, Asn-43) ^-^t7K6^.TM6 TM7 .tf0]&^ 

^'J^;^^ofi-f TMl $i TM2 :t fe] 6^ l-X -fi ^ C ;Ks^-^i^^^ f^if . d^^^ 
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ff, Ecv304 ^J!&#, PMA- 6^ Ecv304 ^J3|^, ^in^6«» L02 ^^Ki, 



15 

20 4s:j^D>^6^J5-^@6^JI:i^'f^'^*ll«-^A^#^#i£#i!;i^6 18 41 

*^«>«6^^-^@6^^^#'^^ll«^A#^^4#it^i^i^^ 18 ¥^P^t^A 

25 ;$:^B^6^^-'^@6^;l:ili4it;^^*^5!a6^^J5^v A^^#4ti|4lia§ 6 

18 6^4A#^. 

18 fi^^^aih-^t^ 

30 6^^^6^;^rii. 
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lik^M:^ SEQ ID NO: 2 ^^^Ifni^^fk, 

(a)4l«m*SE0 ID No. 2%.^^^ 0' fk^ P 



^#iik> ^^'^^^tHJ^n^At^^m-^: (a) SEQ ID NO: 1 + 
351-85Hi[^i^/f ^'J; ^a(b)#l^SEQ ID NO: 1 + 1-3598 -fi^/f^'J. 

^Si^ I^Mii^ 0 "i^*^;^ 6^ f J ^ M 6^ ^ . 

* ^ B>q i£ ^ ^ - # t * ^ # ib; # # '14 ^ ^ ia; * . 

25 f ja^i^. 

#^SilL^-^^6^DNA^RNA, tfn^l'X;^#-M554;5l4^6^. j^^^XM^^ iC^^. 
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^. At^^i4#it^i:i^6 i8^i;!i6^^>^pr^t^t;f^'j^;fr. 

^^^m^M^-^. I^J^P. "C-T-G-A" -ST-^S^h^^J/^^'J «G-A-C-r ^-^^ 
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3c. it^^^^t!fil¥l?P\'^^it^f^^^^m^t^^i^T^n^^^ (SouthernEp 

(Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
10 ^4R#^|5l6^;^>i^PCluster^tk^^#^^#;t?'J (Higgins, D. G. ^ 

P.M. Sharp (1988) Gene 73:237-244). Cl\istct)i:^ii^^^/i^mM^i^^$^ 

15 i^^u-^jfm^nn^nm^&^^^ioo 



-tb.'^l^it3iCluster^^jB;^s:4a^J^^6^:^ii^pJotun Hein Ml^^MJf^'l 
^fpl^^^lsHiW^^ (Hein J., (1990) Methods in emzumology 183: 625-645). 

25 ">S.iC" ^^^-^^^fi^DNAi^RNA/^^'iS^fi^^^^Jf^^'J. "^XM" 

30 Fa, F(ab'),^Fv. 
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^Ikm^'^.l -^Ml^^fk A«^##i5+a^aS6l8. *^*±;^iSEQ 

m'^U&^-^VXT-^^Mi^^^i^'f-^ii^^; ^^ir (II) ^ + 

#^t^t^^Ji6^^^^a^^^t^gim'f^'&'^mf^l; (III) i2# 

L-^)aj'^; ^#(iv)i5#-^. ^'^mii^^n.&mjfHm^^j^^^i^ 
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;^^Ba^^7^;^^?^^lit ( ) . SEQ 11) NO: 2 ^ 

5 *^B^6^#^#M^'J'&*& SEQ ID NO: 16^ 

-^^^J^^l^^/f J'J^^-feit? 3598 351-851 *|^L^ 7 166 

DNA;ft>5t^^ RNA^>^. DNA ^> jt'&i^ cDNA , * 
Bffl DNA^AX-^^fi^ DNA. DNA DNA ^ lii^^^^iil 

ll«^^,^^^&^ll«^Eif^'J'5n'X^ SEQ ID NO: 1 ;;f^6^^*-m/? 

?'J;f0lH]^:t;l:f^^&^^##-. i^^!k^nfhM, 
15 ^mt^:l!r* SEQ ID NO: 2 fS-^ SEQ ID NO: 1 /^r * 

SEQ ID N0:2 K*^I^^J3^6^I^«-^;?^'J; 
H # H *-^/f ^'J 6^ ^ ^1 # ^ . 

^i^?4-^#ot^7&-^T6^*^^P^M., iP0.2xSSC, 0. 1%SDS,60"C;^ (2J^5k^ 
N-;!lP^'$'l4fJ, 50%(v/v) f 0. l%/h^iLy#/0. l%Ficoll, 42-C#;^(3) 
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^"^^S^^^^^&^T^^^^^^U, iPO.2 SSC, 0.1%SDS,60'C;^(2)^^ 
HipM'k^M, ia> 50% iv/v)W^B , 0. l%Ficoll, 42X:f; ^(3) 
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JL, -^^^^iHP^t^m^mPf^^ m id NO: 2^;f^^^l!i#M^^1^6^ 

50-60 ^41^^, *iij;i:s>Moo^4^#^PX±. ^'^)^^%-^M'f^n.m 

J#^;it(^p PCR) li(^^^p/^^;^IS«5A«^ll4tit^'f^i§6 18 ^p^^m.. 

^iltA^^:^^> ^iltA^^:^^Akcmkn-n^'J^-%. ^^^7?^^6^ cdna 

at^il5^lf (Qiagene) . fQ^}^ cMk XJ^^^^t ii (S^mhiook, et al. , 
20 Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New 
York, 1989). a£ pr#$!j^ii1^j2l6^ cDNA X^. ^P Clontech ^iS?] [b] cDNA 

Pa-f): (l)DNA-DNA^ DNA-RNA^5C; (2) #,t>^0 t ib JjlL^^^; (3) tJ^ 

^"kJl^'P A-^^'lk, ^^ifJ^S^^ 30^#^@|^, 
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iH ^^f^t^^P Western fpi^Ji, Mi^^^Kl^ii:, ^^^j^^Pftii (ELISA) f 



Jsijfl PGR ^Titr^t DNA/RNA (Saiki, et al. Science 

1985; 230: 1350-1354) |^ifci^^i^|^#;^^B^6^^E. #^'J^m^ AxJ$ + #5'J 
6^ cDNA . -^rffcii^l^/fl RACE 5i (RACE- cDNA;K3^'i^i$ri#>i), >^ "f PGR 

•5rJ^^^;^^iP3iii)MiK*,2|c^i^^o^'ftrJi6<j DNA/RNA 

:^M;5"7i:i!O^M^Mi*-±7i (Sanger et a 1. PNAS, 1977, 74: 5463-5467)*]^. 

T7 ;g (Rosenberg, et al. Gene, 1987, 56: 125); ;&"| 

IL^#?^lfet^ii.6^ pMSXND^iit#^(Lee and Nathans, J Bio Chem. 
263: 3521, 1988) ifPi£rK.i^i3fe + *i^6^*W.1^#^ji#6^^#^. .^^t. P.^^l 

#. 

■ 

ii^ft. DNA '^;5i(,^i7it> -(^LJ^ tll^7|t# (Sambroook, et al. Molecular Cloning, 
a Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). 

^>/ri^6^DNA^^.Jpr^^i|#iiJ^iit#^t6^3iijg^f-±,' mRNA^^. 
ii^>g#^6^l'^^ii1?'jf-^: AJ^4fi[6^ lac^ trpjg?*^; X-tMI^^^PL^ 

^^; Mv^^^-a^g GMV iBP-?-^^;5*f-, HSV^^^SI^^:?-, -^.^^o^ 
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xafk^±lfflJ36. Titii "^ti^it" #-f^^^J5fe. iP^^MSk; « 

ai^^i!PM!i%S2^ Sf9; ^^^Mv CHO. COS ^ Bowes H^^^^f. 
>ffi *^ 6^ DNA ^ ^*/;f DNA /f ?'J 6^ 1 iil t # 'ft ^ ± ^ J36 -fT 

Mfi^Af^^l^^^te-f^t^^ 18 (Science, 1984; 224: 1431). -^^feijt^l-X 

(2) .-&^it&^i^#^t^#^±^J!&: 

(3) . Aig#^^^J!& + iJ)^i^, ^^fc^^Jt. 

^i^#(2) t. «^^&^^l±^J3fe. if#t^>/f;S6^i^#^^46^^ 



II 
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^ii^^>g^ (HPLC) ^P^'fe;g-#73[;teji^fra;<t^3i*;;^rii6^it'^. 

T ?'J Pft B i!I f - ijfc 6^ ;Br# ^ife t . ifo i±j 4x^'J ^ * 4? M 

a 1 ;^ * ^ A # # # # ^ ^ 5- 6 1 8 #P A « ^ *l 4t ^ ^ ^ 6 6^ ^ 0 

« ^ ^ I # i£ ^ <ti S ^ 6^ ^ it ;^ S . 

ffl 2 it;ie^i^6<;A#^##it^'f^i#6 18 (SDS- 
ii5 ifl fij +^ B>^ 6^ ^ E . T ?'J ^ife^il t *yi 6^ $ 

ii.it^t^BS'l'^^f/j.^p Saibrook ^A, iJ^f-^lt: ^-^t (New York: Cold 
Spring Harbor Laboratory Press, 1989) t ^/f S^^mM^F ^ pjj }^ 

1: A####a5;te-fa^'6 18 ^^It 

^#^#.^J|Ii/S^/f.i:^-#iilimAI&ISi,^»RNA. ^Quik mRNA Isolation Kit 
(Qiegene 'i^^/^fp) A4RNA t ^^poly (A) mRNA. 2ug poly(A) mRNAfii^l^^ 
^i^cDNA, ^Smart cDNA^|^t^^!J±( J!^ Clontech )^cDNA;tS:^lp]MAf!)pBSK (+) 
t#^(Cloniech/^5];*=p^p)&^^}£irfi,if,jL, if^ftDHSa, lHil^>^cDNAXJ$ . ;^Dye 

terminate cycle reaction sequencing kit (Perkin-Elmer^i^Hl/^ iS) ^ABI 377 ^ 

12 
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^^]Mt^^^2^^mA}f^'\^^)^ (Genebank) ^^rthi^. 

^nMMi:^, ^^^^n, 0625g09)£lir^'^6^^-fecDNAji;3598bp ( ^pSeq ID NO: 1 
PJi^^) , >A^351bpm851bp^-^501bp6^#;^|"^i^ai^ (ORF) , ^i^-^^^^: 
(itOSeq ID N0:-2/;f^) . ^pBS-0625g09, 

Primerl: 5'- AAAAAAACGAGTTTATAATCCTAT -3' (SEQ ID NO: 3) 
Prinier2: 5'- GCAGCTGGTTTTCCnGAGTGATG -3' (SEQ ID NO: 4) 

Prinierl^-fi^SEQ ID m-.l^S'^^^^lbp^fi^t^jL^Jf^; 
Primer2j^SEQ ID NO: 16^ t &^3'ig;^I^^);f ?'J. 

iti^Klk^^ii^: ^50m l6^-S.j6i#:|P»t'^^50minol/L KCl, lOminol/L Tris- 
CI, (pH8. 5), 1. Snimol/L MgCIj, 200 Mmol/L dNTP, lOpraolgl^, lU6^Taq DNAM-^Sf 
(Clontcchyct'^j^i'a) . ^!EPE9600SDNA^|S5f (Perkin-Elmer^ii'f]) ±^T^'J45r# 
^£Z25^^^: 9400 30sec; 55°C 30sec; 72°C 2min, ^RT-PCRB^ IsJ Bfii 3 -actin 

#6^DNA/f ^'J-^SEQ ID NO: li;r^6^1-3598bp^<^>te|5l. 

$:m^\y. Northern 0pi|Fii^^A#^##it^<fi§ 6 18^0 6^^di: 

;^-#ii^«RNA[Anal. Biocheni 1987, 162. 156-159]. i^^i-fettt'lit^fl, 
M^l^-mii^^^. ^mU^^%.^m-25M^f^^^, 0.2MLM (pH4. 0) 

iIt°.i5^T^jSt. >AH^#:|Pv6^^i»^nl/5^^.6^mi^-#;i^^ (49: 1) , ia-^j?;^ 

"AiH^K^j:, ipx^^n (o.m^.) ^^i^^^-^<<^'n.m^^Ki^. 

RNAyLit^70%Z,#^ji^, ^M^^f-^Kt. ;fl20MgRNA. ^^lOaM 3- (H-'^vJ^i^) 
n^PM (pH7. 0) -SmMLM-lmM EDTA-2. 2M"f ^6^1. 2%3^^m^;K±aS^ifei^. 
^^i^^Ei^mfm^^jL. ^a-"P dATPi|iilta5l#?>i$'J#"P-#ie,6^DNA^ 

4t. ^>^;S6^DNA^4tjt,@i^;f^^f^PCRrii6^A€€^#it*^^i^6l8^tm;f?'J 
(351bp5851bp). #32P-#i£^i^^li- (l<?2 x lo'cpm/ml ) 7RNA6^«^^^f «| 
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tii^-^i^ + -f42''C^^3i^^, \^^)^^^ 50%^ ^m-lStiM KHjPO, ( pH7. 4 ) -5 
xSSC-5xDenhardt's«^o200Mg/nilM#DNA. ^^iL^, #«^1>^SSC- 
0. l%SDSt-f 55°C^30niin. /flPhosphor Img&i^^^^^ZM. 

ai&SEQ ID mi$^m^t^^^(^mn, i5:itili-;!^##'lirit5l#/, ;f 

T : 

Primer3: 5'- CCCCATATGATGTTTCTGCATTTATATGGATTA -3' ( Seq ID No: 5 ) 
Primer4: 5'- CATGGATCCCTACTTGGGAGGCTGGGGCAGGAG -3' (Seq ID No: 6 ) 
ib ^ a 5 1 # 6^ 5 ' ^^^ij Nde I ^PBamH I S| -^-fi , ^Is'^S']^ ^ t^&^y^ 
^y-mf^^^J^^t NdeI^BamHIi^-t>!J'fi,^,40iif-*iit#^M^ipET-28b(+) (Novagen 
^J^nf'S'u, Cat.No. 69865. 3)±^i^3^#ttf^-t>?JM<^>. ^^^^^-^^ t/^^mt^pBS- 
0625g09Mfei^'^^, ii^tPCR^iil. PCR^a^#j^: ,^-'^^?s50 m 1 + ^pBS-0625g09 
M^ilOpg, §|i;^Primer-3^Primer-4^|(1^10pmoK Advantage polymerase Mix 
(CIontech'^^/^B'& ) ImL Il5r^#li:: 94°C 20s, 60°C 30s, 68°C 2 inin,#254" 
^gJf. ^NdeI^BamHI^0'^!);t^rit/"#/^o|lfepET-28(+)i$^T;RS|-t;j, iJ^^'J 0 «|^ A >t 

(^«30Mg/ml) >^t^PCR^i*f;$i|PB'|i:^li, 

iH/f. m/f^'JJE^&^PH'lii^lt (pET-0625g09) jfl S.ifc4i5ii#SMjt*i4t<l:. 
frtBL21(DE3)plySs(Novagen''^^;^p'i). (l|-i^^30 n g/ml ) 6^LB 

+ , •?t±0BL21 (pET-0625g09) ;^E37°CJ##.S;«*liCit-K:^. i»PAIPTG 
g,^4-)^;^lmmol/L, ig*^i|f#5/>B!^. i^'C;'!^^®^^, t^p 7^^"^ , ><: <\kM Jivfi ^ 
Bl-^6^iai,^( 6His-Tag )^'^6^^^P>i#f+±His. Bind Quick Cartridge( Novagen 
^J:>^j^Si )m7M^, #5'J7^1fc&^ll6^^6A^t^#it^f^i^6l8. fiSDS-PAGE 
ti^, ^£l8KDa^|f^!j-^-6^^^ (@2) . #i^^^4t#SPVDFM±J^ Edaras^K 
Miiit^TN-^t.:^^/f^'JiJ>^/r. i^^N-i^l5>h#,^^J^SEQ ID NO: 2/;r:^6^N-i^l5 



NH2-Met-Phe-Leu-His-Leu-Tyr-Gly-Leu-Tyr-Asp-Ile-Tyr-Thr-Gin-Ser-C00H 
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(SEQ ID NO: 7). ^^^}\k'^ji'\^MM.^tl^^M-jn'^^'^m^^^X4^, 

iiL: Avrameas.et al. Immunocheraistry, 1969; 6: 43. ^4mg±.^jkM.S:'^ P flk'^'^ 

:^«1^J6^@6^;;l:/y.*i^0^6^#4^#^ SEQ ID NO: 1 + ^^3^ Hi -^^t 6^ « # 

M;f^'J^*I^«6^^^#tJ?l'J. •MM^^^-^yii'^i^&lAiP^ii:^ Southern fp 
iiii. Northern (p^yip^ip^ii:^ , tmA^^^MtfU^^^^m^^^^^^^M 

^^^■^^k^n^0r^^0.SlQ ID NO: 1 m^M.^h^^^^^^ ^-MU 
4i-;l:^^-^*^B^6^^^^^SEQ ID NO: I ^^5.^^^=^^^ ^. *$ife 

# ^ # n'J 6^ 1^ 3c # # 'ti t ?5 M # i-X . 

>A.«0^6^^^I^^SEQ ID NO: 1 +i^#S^^^>i-Mf^,4^^M4h 

1. mfA4-^iiikm^ii-so^m^; 
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2, GC -^1:7^ 30'/4-70%. Mi±fJ^N##ii*5^i#>; 

WAMif'^M^^^Mff n^^ (EP SEQ ID NO: 1) ^ ^ & ^ 6^ ^ SIS ^'J 

mf 1 (probel). ;i-f^-||^#. ^ SEQ ID NO: 1 S^^Sita^^ 
|^«S#(41Nt): 

5'- TGTTTCTGCATTTATATGGATTATATGATATATATACACAG -3' (SEQ ID NO: 8) 

mf 2 (probe2), >i -f ^ :i |^ , ^^-f SEQ ID NO: 1 6^^@>j-/S 
^^t5:#>}-/5&^#^^$jf;^.J (41Nt): 

5'- TGTTTCTGCATTTATATGGACTATATGATATATATACACAG -3' (SEQ ID NO: 9 ) 

DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) I^Xit^^ylfl 
^'^^tf^^^^M^m^ ( 1998 

#p°ofJ#: 

1 , A/vlfr^ ^ ^^ t DNA 

(PBS) ^t^^mt. J^t7J^^*73#ai1-t>0j5i^/hi;^. ^# + a^#Mt°JlJrjl. 2) 
lOOOg ;^'C;-^#iIiH 10^#, 3) ^^^^^^^ti^ (O. 25raol/L Ji^|;25mmol/L 
Tris-HCl,pH7.5; 25mmol/LnaCl; 25mmol/L MgClj ) :i?|-yLi$ ( lOml/g). 4) 
^ 4''C jUife^^^^l^X^ii^MiHM, iSa^x^^^^^^. 5) lOOOg i^.^.^ 

10 6) Mm^.^mK^& (# o. igi:lgmiR#Si;p i-5mi ), iooog^.o 

10^^. 7) J^mm^'^i^M^Ki^ (# O.lg ft^m*R#p'?,> 1ml). ^Js^UT 

1) ;i 1-iorai j^pBS looog 10 2) )^>^mskMM}i 

S.Mj$Kit&=I^S^ (IxlO'M/ral) ^iPB.M lOOul I^^S^^ti^. 3) i)P SDS M 
1%, iipM^l;^|fflJ5fe:tt# SDS i#>A5'J«m.2^t. ^m^ni^fi^ 
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>^6^K S^i^l;^ 200ug/ml. 5) SCC ^i^^RjaZ I y^S^^^ 37°C igigM^Sit^. 
6) J!If#L^.^§^: #;i^g| ( 25: 24: 1 ) + ^-^MO ^ 

Hi:^: #>dt^(24: 1 ) ^<C.M0^4j'. 9 ) DNA &^^#4$#S|lrt . ^ 

3, DNA ^^^-ffc^oL^^i^ 

PW: D^l/lOi^^. 2fflol/LS|^^^ 2 m%hmJlPB^\ DNA 

ia^. ^-20°C;5fca WhN-^Sai^. 2)%i<:10'^^. 3 ) /h /C: di ^ ^'J iii L S| . 
4 ) ^ 70%^ LSI 500ul iifej^yui^. i^'C.^ 5 5 ) <C: "1 iii ^ #J iB ^.'^ . -/^ 500ul 

Ji^L^yl^. ^^i^;^ 10-15 ^9^4}", PXf^^S 1.^1?^. ^IM^-^mm^^ 
^M. ^-i^!iJi^?ltfr>#)S. 7) vXybi^^. TE ^^It dna 7X7^. i^igi^^m^^ 

N«^iti/PTE. ia^S DNA # l-5x io*«^;f^^&^ 

Al^i/p lui. 

li(T^ 8-13 i^S^^;fI^.j;i^^fi^*7^^&^. ^^FJj^Mii^T^ 14 
8 ) # RNA SI A iiPfiJ DNA^T&t. ^>!&^;5t? lOOug/mi, 37''C 30 9 ) i)P 

A SDS y^^^m K, ^)iit>S^J5!) ^ 0.5%$^ lOOug/ml, 37''C ii^?^ 30 ^J^^. 10) jfl 
#i^^fl6tl^§^: mil^T: ^j^n ( 25: 24: 1 ) ^<^- 10^4+. 11 ) >h 

'C.^^iiJ7K^0. >f #1^^?.^J^mi5-: :^^SI (24: 1) lfr#^, J^'C: 10 12) 
^h'C;#ai;l<^> ;iP I/IO^^^. 2moi/L ^^^^o 2. 5 -f^^.^^Z,^, ?|.^£-20°C 1 

H. n) }^ lOtLUA ioo%L^^^yLJ^, ^^^M, St^lS^. nimi^It 3-6 

i^S^. 14) tJ^Aj„^PA„„|i(;j^tjDNA IS) ^^'^Js^^'i-IQX. 

i)M4>^2 ^^'SAyhmnmfm^^ (nc m), ;!i4&€^^Jiisg#iii,^.# 

3) a^TfjS^ 0. Imol/LNaOH, 1.5mol/LNaCl 5 ( ), ^li^S 
■fftjf^]^ 0. 5raol/L Tris-HCl (pH7. 0), 3mol/LNaCl 5 (M^). B,^ 

4) ^■fi'^til^t. l-X^S^-feiif. 60-80''C^$f;^2/h8i. 
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1 ) 3 M IProbe ( 0. lOD/10 u 1 ), 2 \x IKinase ^^ti^. 8-10 uCi Y-^^P-dATP+2U 
Kinase, 20 m 1. 

2) 37'C m^2y^}3i, 

3) ilPl/5#:^K6^^itt^^^^J (BPB). 

4) iiSephadex G-50^. 

5 ) "P-Probe ^iii t^^^'l^*^-'^ ( Monitor S^M ). 
6) 5 j^/t, 10-15^. 

1) J^J^i^miX'&MmiiL^t 



8) '^^^-■l|:6^/i|^^i^;5gp^Mf fiJ-|-&^/ "P-Probe (M-i^^MMy-''?- 



if #MM-f M^4^ t,>A 3-lOmg ^^3ci^( lOxDenhardfs; 6xSSC, 0. Img/nil 
CT DNA ( yh'^m^ DNA ). ), M^Mt3}5, 68»C 7K>§-M 2 

1) 

2 ) 2xSSC, 0. 1%SDS t . 40°C i^fe 15 (2^ ). 

3 ) 0. IxSSC, 0. r/cSDS + , 40''C ^ 15 ^# ( 2 ^ ). 

4 ) 0. IxSSC, 0. 1%SDS ^ , 55X ^ 30 ( 2 ^ ), ^fiB^^. 

2)2xSSC, 0.1%SDSt. 37°C ^ 15^# (2 

3 ) 0. IxSSC, 0. 1%SDS + , 37°C ^ 15 ( 2 ^ ). 

4 ) 0. IxSSC, 0. 1%SDS 4" . 40"'C 15 ( 2 ^ ), liSIII^. 



dATP ). 
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^ « B« 6^ # ^ # ^ It ^ |5| ifi *R t # ^0 1 * . 

^ifei^lj 7 DNA Microarray 
5 (DNA Microarray) ;^ @ ti^# H^^# t^t:;^fJI5 

DNA ;i}^^E);^>>tit7|t^-f i^ii»^^«@J>*il; 4a^p<^$4Mi°^##'li 

pm^XMi + ^l-t-it, JiP'^#l^±M DeRisi, J. L. , Lyer, V. &Brown, P. 0. 

(1997) Science278, 680-686. ^xM Helle, R. A. , Schema, M. . Chai, A. , Shalom, D. , 
(1997)PNAS 94: 2150-2155. 

(-) m 

15 ^^t^^^^-fe cDNA ^it 4000 ^^^^^JfHW^^ Mk, 

^PhKt'^. ^tiw^^ma PGR :^ftri#, ^«#rit/^^;?#*«^f'j 

500ng/ul M Cartesian 7500 i^'^^m Cartesian ^j^n) .^.^^i^^ 

20 ^xM+a^^^t-^, if%Mmtf^.mfBkM^m^: 



1. 


•lS5f:* + ^'^4/hB^; 


2. 


0. 2%SDS iitil; 1 ^4t; 


3. 


ddHjO ^jItM^, #^li0'#; 


4. 


NaBH^i^l^ 5^#; 


5. 


9SX7^^ 2 


6. 


0. 2%SDS 1 


7. 




8. 


25°Cfi^#-f B|^;^;|j, 



( - ) 

H.^. mRNA, ^^Oligotex raRNA Midi Uii^t QiaGen ^zS^j) ^'(t mRNA, ilii^Riff 
^^^'J # ^Tt-i^^J Cy3dUTP(5-Aniino-propargyl-2"-deoxyuridine 5--triphate 
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coupled to Cy3 fluorescent dye, Amersham Phamacia Biotech 

A#^il.'^ifii°x6^ mRNA, J^^^'^M Cy5dUTP(5-Aniino-propargyl-2--deoxyuridine 
5'-triphate coupled to Cy5 fluorescent dye, Amersham Phamacia Biotech 
^^^)#i£*fl#i#^II^. mRNA, i±mt}^P\4ri^mf > A 

Schena, M. , Shalon, D. , Heller, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614- 
10619.Schena,M..Shalon,Dari.,Davis,R.W. (1995) Science. 270. (20): 467-480. 
( = ) 

'^M^^U \i^±^^iliR^^if^t^}^-^^ UniHyb™ Hybridization 
Solution(|!^il TeleChem -iS^) ^^ijl + i^ff 16 yhH, iM^^^i^ ( 1 
SSC, 0. 254SDS ) ^^^^ ScanArray 3000 ^^'{>L ( 1^ g H® General Scanning ^Ji- 
n ) mi^3i^> ^3^6^ EM Iraagene ^'^ ( Biodiscovery ) ift^rt^ 
^^^S, ^iB#^A6^ Cy3/Cy5 tkli, 

lii±;^^4#^MtR (^^ii^'JiHtfi^jM^) ^I'J^m. *;fL. m^. 

^^B> PMA+&^Ecv304^J3fe^. ?UA-mcw304iSlt^. ^i^ltmiOl 

(@i). ^m-^^^^^nBr^tfuA^^m^^mm^ii^A^^^^^ 
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^Hf^ili^PS. ^it^, -feU^iiL^, 

^^^^.tfH^M: i^. ^f^. -t-tii, ILJfl^, jti^Gii. 

¥?ii^mM. M.n^^mM, tf^ji^^. f-t^. ^ 

20 fgjii. 

25 

^^M^ ^^^^m, ^^it#^4. Jkj^^^M^. 
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18 6t|MfJ^J^#ie.^A#^^#i€^i^i^6 18-^:^1^. mfsM^M^^^ 



5 ^ li^^^M^^^Jjil, M^^^0'}^^7^-\kilL.^.^ 

15 7 4t;!tA€^^l#it4a'fa^6 i8^;^.^^M6^^#. ix^in;^'^^^ (fa^Pa 

/hi., Ai,# ) 6^;&-)i#5iJ. ^^t-I^^J^fflf- Jt5I^^>^^. -fe^SiB^Pa 
20 -f^fcli^Jf. ^iJ^A^^^II^it^i^iS-^ 18 &^^^ltt^#^6^a^'&^SteT>PR 

-f ^^j^^tR (Kohler and Mils tein. Nature, 1975, 256: 495-497), S-M^:^^, 
A B-^Jg^^^lia^it. EBV-:^^^li^it;1t#. ^A'II^E.^a#Aii6^-^$&i^^ 
&^l^'^^A#^'5r-ffi 6^6^^^^/^ (Morrison et al , PNAS, 1985, 81: 6851) . ii5 
^^^^r'-^^^^l^^^^it^ (U. S. Pat No. 4946778) -tb.pr>^i^it/^^A€^^l4#it 

25 m^^^ 18 &^;#-t^^^^. 

^^tS^A^^^^tit^-f^iS^ 18. 

18 i^^ifu-tifi^^-^ir^-f^-sr^^t^a^tt (^P^-ttt, 



wo 01/70964 PCT/CNOI/00377 

15 ^^;if5r;iI^i^^ii^A€#^4^is^m^6 18 6^it^ii^#'t/ie^'ti*ii 

Jf|-f^:^$#6^A^^#ifti£^^a*6 18, PX#fJf^#,'|4&^A#^#ltit^<^l 
^^ISyJ-li. #J^, -^|'$:^^l^At^«#i£*<^i5-6 18 prt-XJ^^gM^l^. ^ 

^T1t-t^#Ti/0feM6^A«W^ltit^ffiS-6 18. m^-%Tt6<j;^^lt-^. 

18 6*i^#^^if##S^J3&l*). ^^^'^H^^A^^^^it^m^^ 18 
6^#^^^6^Saji#a#6^^^"5rJ2.f-&^XiS^(Sainbrook,et al.). ;g^ht 
25 ll4S^4A^W«#it#f^i§6 18 fi^^^^S^-^r^fe^SiJI^m^l^^^Siffllfert. 

^ftJA^^IIiftit^feil-^ 18 mRNA (-^^^RA RNA ^ DNA) l^X 

30 J^^^^Hb.;fc^^B^6<;i!£ai;:tl^. 4^ bI##14^^)S#^ RNA RNA 

*ftJS;^fJ;^^@I^^^S#6^lGRNA##t^5t^t^T>gtl^^;0#^. 

RNA ^ DNA RNA ^ DNA -^^^Tlt^S^^f. ip@;tei| 
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1^ RNA tf3 DNA if ?'J<t#:^h^^*i|*I DNA /^^'J a^-^fiJt^^^ RNA 

n^^^UHMA^^^i^^miJ.^^ lit^^^^i)L. .4^3^^ Southern 
Epiiii. Northern tpiiFji. iS # 7|t ;^ # ^ ^ 6^ lit ^ . 

«#@i^^t|^|^?'J(Microarray)^DNA;^>|-(^#7^ "^@;^^>}-" )±. J!]^^ 
RNA-|K'^^M>g.a(RT-PCR)#:^^rit^^l^#:i'JA^^«^ta5;^0'(^X§6 

A^^^^aS^-fgil-^ 18 DNA/?3'!l^tb6^.*,5^'j^. ^-(i. ^^'c. Sll^^'fe-ft 
lSr:^f^. ■5rJII&^6^^^^nSouthern ^pi^>i> DNA ?'J:9^^lf , PGR fpf.^i|^ 
3^^tJ^.$.;^^h,^$*"5rtf^'T«3l-6^J^*3i, 0jlb;il Northern fpi^Ti. Western 
tp i3: ^ fp] ^ l^ij S ^ * ^ ^ . 

j^rJ&fi:. ^i&cDNAffJ;|-PCR5l#|(ifei^l5-35bp), (ii^/^J'J^'fi-f ^-fe 
#^Ji. #i2[*5i#/^-fPCR#i^'^^^A^fe#6^#^«^'^^|fe. 
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5 ^^3ft^TKc'fe#-^<i. jHi^^&^^-si. #i2.Verma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

ii^lfcl&^i^L^l^llitP, V.Mckusick, Mendel ian 
Inheritance in Man (pTaiii-^ Johns Hopkins University Welch Medical 
10 Library^;^^#). ^^^0^ ilk &^<i?iJ^&#E^ 

15 ^t^t^&^^'ft, :^!PA'.^^^;i^-^^iiL6^^-^^i"cDNAif?'J6^PCRHr^tJ6^^ 
Uli-^^^'^ffl^^Bli7^p#20kb;f|-^f-'>^S), 



I wo 01/70964 PCT/CNO 1/00377 

^ ^\ W ^ ^ 

I 
i 

mi^^'l^^^ SEQ ID NO:2M^6^tl^^;f?llS^ 95%6^;|fl l^^i. 

10 (a) ^^^^SE(^ ID N0:2/;f^^^t;f ^'Jfi^^M^lt/tS^ > 

(b) HP^^^ (a) 5:#6<|#^^^; ^ 

(c) ^ (a) ^ (b) ^S>M0%;te|5j'(46^#>^#^. 

15 SEQ ID NO:2^;r^t.^^/f^!j6^#^#^. 

6 Jpfe^m* 4 fJ^^^p^^^.^m^^'i-fJi^P^^Mi^^l^^M SEQ ID 
NO; 1 + 351-851 -(ifi^^^ ^'J^ SEQ ID NO; 1 t 1-3598 ^^^H, 

20 ^. 

25 

(a) «5*A«^##i£^^ii56 18^#T. J##^#'J^* 8/Aii6^Xa 

30 (b) Ai##tt^;^ail!r^A^ttl^it>tefei^6 i8 7jii6^^M. 
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12. in^^m^ni^n^^it'^^, SEQ ID m:lBt^^^^^ 

14. -i^m^^^m^^ 1-3 '¥^ii-m*i^tfn^p}\k^^^^M^^M^ 

18. ;tjl#'J#A|t 1-6^ 11 +6^1'i-^jl^'J^^itMii^t^^^. 
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kDa 
150- 
100- 

75- 

50- 

35- 

25- 
15- 



12 3 4 



AriV.'.'/.'^-*'.- - ■-' 




■>::-x->:-:->:-?:-&.>:-:-:-;-:-w-:-KX^^^ 




18kDa 
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i/i 
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^ * 

5 (2)SEQ ID NO: 

(A)-fe;^: 3598bp 

10 (D)^#i^|^: ^14 

cDNA 

(xi)j?^'J^3^: SEQ ID NO: 1: 

1 AAAAAAACGAGTTTATAATCCTATAATGAAGAATACTGCCACAGGCAATGCTCACTCGAA 
6 1 AACTTCAAGTAATTTCTAGTTGGTTTTGGAATGCTTGATAAAGTTCCTTTACAGCTTTAT 
15 121 nTCCTGATnGTTTTGCTTTAGATCAAAGTTCAAATTAATTTTAACTTAGCTAATGAAC 
1 8 1 TCATCACCAGGACAGTTGGAGGGGGTAGCCCGAGGTTAAATGGTCCACGTTTCAAAAATG 
2 4 1 TTAATGGCTAATCCATAATTA AAG AAGCmAACTCmCTC AAGmACAAGTTTTATT 
301 GTCATGAACATGAAATACAAACACGATGCCTTCGAAATGTCTTTCAATAAATGTTTCTGC 
361 ATTTATATGGATTATATGATATATATACACAGTCTATACATCTCTATGTAGTCTATTTAT 
20 421 TTATTnGAGAGGGAGTCTCGCTTTGTCTCCCAGACTGGAGTGCAATGGCATCATCTCAG 

4 8 1 CTCACTGCAAACTCGCCTTCCCGAGTTCAGGTG ATTCTGGTGCCTCACCCTCCCGAGTGG 

5 4 1 CTGGGA ATACAGGCGCACGCCACG ACGCAGGGCTA ATTTTTGTATTTTTACTAGAGACGG 
601 GCTTTCACCATGTTGGCCAGGCTCGTCTTGAACTGCTGACCTCAAGTGATATGACTGCCT 
661 CAGTTTCCCTAAGTGCTAGGATTACAGCCGTGAGCCACCACGCCTGCCCTGTAGTCTATA 

25 721 nTTATTCTTTTTTTTTCTGAGACAGTCTCAGCTCTGTCGCCCAGGCTGGAGTGCAGTGG 
781 AACGATCTCAGCTCGCTGCAACTTCCGTCTCCCAGGTTCAAGCAATTCTCCTGCCCCAGC 

8 4 1 CTCCCAAGTAGCTGCGATTACAGGCGTCCACCACCACGCCCAGCTAATTTTGTGTAATTT 

9 0 1 nAGTAGAGACGGGCTTTCACCATGTTGGCCACACAGGTCTTGA ACTCCTGACCTCAGGT 
9 6 1 GATCCATCCGCCTTGGCCTCCCAA AGTGCTGGGATCACAGGTGTTAGCCACCGTGCCCAC 

30 1 021 CCATGGAAGGAAnnTGCCTCCTGTCTCTGTGACCCTGGGTTCAGCATCTTGAGAGGTC 
1081 CTAGTGCCTAAGTGAAG AATGCATCCACCAGGGCACATA ACCATG ATTCCATTCCATTGC 
1141 AAGTTGAGGCTGCCCCTTGACCACCTTGAGCTCCTCATCCCAAAGAACCAAAAAGCAGAG 
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1 2 01 AAACCGGTCCTGTTCTGGCTGGAATGAATCATnCAAnACTGAACAGAAAATTAAAGCT 
1261 TTGCTATACAATAAGGCAAGA ATCACATCTGAAATCTAG AGGAnCCCTCAG ATGCCTCT 
1321 CAGATCCCCCCTAACACTCCTAGGCAACAGAAACTGCAACAACCCAATAAAGATATAAAC 
1381 AGCAGTGAACGTCCTAAAGAAACAAGGGTCTAGGTCATCCCAATAGAAATGTCAGCAGAA 
5 1441 GGAAAAGGAAACACCGAAGGGGTGAAGAAATAAAGCAGTATGTATCAACTTCGGCCATAC 
1501 TACCAGCTAAGGGAAGCAGGGACTGnACAATnAGnTTATACTATTTCTTTCAACCAC 
1561 TTTTCTTTCCACTATCTTGCATAAAAGACACTAGAGGTAGCTAATATTTTAGGTGGGAAC 
1621 AGGCCTGAACTGTCATCTCTCACACTAACAGAATAGCTCAGGGATTAGCAAACTGTCTCT 
1681 TAAAGGGCCAGATAGAAATATTTCAGGCTTTGTGGGTCACACACTCTCTGTCTCAGCTAC 
10 1741 TCGCCTCTGCCAGCGTAGCTCCAAAACCTCCACACTCAATATGTAAATAAATGGGGATGG 
1801 CTGTGTTCAAGTAACATTTCACTTAAAAAACAAGTAGTCAGCCATTACCA ACTCTTTCAG 
1861 TGGCTCATAGGACTnGTAAGnCCCCATGTTAGGAGCACTAGCTTTTCATCTCAACCAA 
1921 AGACAACAGTGGATGCGTTGGGGTTAAAAACGTAGACTGTTCTGATTATTCTCATTnGC 
1981 CCCTCCTGATCTGCTCTCTACCCTACTCAATACCCTACGAGTTGCATTAACTGGGCTCTA 
15 2041 CCCTTCTGGCTGGGnCGTCCAACAGTTTCCACAAAAAGGAAACTGGAAAACAGAAGGAA 
2101 AGCAAGTTTATATTAATTACCCCAGATTCCTTTCTGCCAGGCTGCAGGTAAGCAGTAGCT 
2161 TCAnCTTCTATTAAAACACACAGGTCCTACAAGGTGACCCAnCCATGGCTACAGTAGG 
2221 TTCTAGTA ACTTCCCCTTCCCGTTCnGTnCAGGCCTAGACAACTGTTCCTCACTGnG 
2281 ATAGCTCAGAGGGTTCCTCCACCTCATCnGGTTTCTGTTAACTCTGTTCTAAATAGTCC 
20 2341 CnCATTTCCCTCAATTAACTTGTGTGTGTGTGTGAGTGTGTGTGTATATATATGTATGT 
2401 GTATATATATATACACATACATATATGTATATCTGCCATTTACTTCCTACCAAGATCCTA 
2461 ACCCATACAACATCCAATCA A AGTTTCCAATGGGAA ACTTAAGTCATCCACAACCCCrn 
2521 ATAGCAGTCTTGAAAAAGCCACATGCAACTTCTAnGATTCCTCAGGGACAACACAGGTG 
2581 GAAGGGGGAATGAAAGACGTAAAAAGTGCATCAAACTCmCGTCATCAGTGATTAAAAA 
25 2641 GGCTTTCATCATTTGCCAACTTTATGCCCmAGAAAGTTACTTAACCTCCAnCTnTT 
2701 TTAGTTTTTTTTTTTTTnTGAGACGGAGTCTTGCTCCGTCGCCCAGGCTGG AGTGCAGT 
2761 GGCGCG ATCTCGGCTCCCTGCAAGTTCGCCTCCCAGGTTCGGCGCGATCTCGGCTCCCTG 
2821 CA AGTTCGCCTCCCAGGnCATGCCATTCTCCTGCCTCAGCCTCCCG AGTAGCTGGGACC 
2881 ACACGCACCCACCACCACAGCCGGCTA ATrnnGTATTTTTAGTAGAGACAGGGITTCA 
30 2941 CCGTGTTAGCCAGGATGGnrCGATCTCCTGACCTCATGATCCACCCGCCTCAGCCTCCC 
3001 AAAGTGCTGGGACTACAGGTGTGAGCCACCGTGCCTGGCCCTGAACCTCCAncrrnAG 
3061 CTGCCTCAATCATGCCTTAATTCTAATAnAGGATTAAAATATTATCTATCTCACAGGGT 



2 



wo 01/70964 



PCT/CNOl/00377 



3121 A ATTATGAAG ATTAAGTGAGTTAATACACATAAACCnAGAAGATATCTTACATATATTA 
3181 ATGGCTAAATATATCnCACTAAnCAATCATGTCAACTmTTTCAAnCCATTTTCAC 
3241 TTA ATGCTATCTTCATTTAGGACnCACCATTTCTCCCCTAGATTACCGCAGTAACCTCT 
3301 GAACTAGACTCCCTAATTCCCnATCmCCTACCCAATTCATACAACATAATACAACTC 
3361 AAGTATCCTACTATATAAGATATAAGGTACATAACCTAGGGAAGACTGCATGAGAAATTC 
3421 CATAAACGAGGAGACTAAATTTAATAAATCTTnAGGAACATTACAAATCTAAGATTCTA 
3481 TG ACTC ATGA A A AGCG ACATTTTTCTATCTAnCAGCTTATCCTA AGTA A ATATATACAT 
3541 ACATGGGTAACAAATCTGACAGAGAAGTTG ATACCATCACTCAAGGAAAACCAGCTGC 



(3)SEQ ID m:2&jitM-: 
(A)-fe^: 166^^^^ 

(xi);f ^ij^i^: SEQ ID NO: 2: 



1 Met 


Phe 


Leu 


His 


Leu 


Tyr 


Gly 


Leu 


Tyr 


Asp 


He 


Tyr 


Thr 


Gin 


Ser 


16 He 


His 


Leu 


Tyr 


Val 


Val 


Tyr 


Leu 


Phe 


He 


Leu 


Arg 


Gly 


Ser 


Leu 


31 Ala 


Leu 


Ser 


Pro 


Arg 


Leu 


Glu 


Cys 


Asn 


Gly 


Met 


He 


Ser 


Ala 


His 


46 Cys 


Lys 


Leu 


Gly 


Phe 


Pro 


Ser 


Ser 


Gly 


Asp 


Ser 


Gly 


Ala 


Ser 


Pro 


61 Ser 


Arg 


Val 


Ala 


Gly 


Asn 


Thr 


Gly 


Ala 


Arg 


His 


Asp 


Ala 


Gly 


Leu 


76 lie 


Phe 


Val 


Phe 


Leu 


Leu 


Glu 


Thr 


Gly 


Phe 


His 


His 


Val 


Gly 


Gin 


91 Ala 


Gly 


Leu 


Glu 


Leu 


Leu 


Thr 


Ser 


Ser 


Asp 


Met 


Thr 


Ala 


Ser 


Val 


106 Ser 


Leu 


Ser 


Ala 


Arg 


He 


Thr 


Gly 


Val 


Ser 


His 


His 


Ala 


Trp 


Pro 


121 Val 


Val 


Tyr 


He 


Leu 


Phe 


Phe 


Phe 


Phe 


Leu 


Arg 


Gin 


Ser 


Gin 


Leu 


136 Cys 


Arg 


Pro 


Gly 


Trp 


Ser 


Ala 


Val 


Glu 


Arg 


Ser 


Gin 


Leu 


Ala 


Ala 


151 Thr 


Ser 


Val 


Ser 


Gin 


Val 


Gin 


Ala 


He 


Leu 


Leu 


Pro 


Gin 


Pro 


Pro 



166 Lys 



(4) SEQ ID NO: 2^itM> 
(A)-fe^: 24^^ 
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(B)|I|M: 

5 (xi);f ^ij^3i: SEQ ID NO: 3: 

AAAAAAACGAGTTTATAATCCTAT 24 



(5) SEQ ID NO: 4 6^ -ft 4 

10 (A)^^: 24^^^ 

(B)lfeM: 

(OM'ti: 
(D)^#i^;|^: 

15 (xDi^^iJ^Sii: SEQ ID NO: 4: 

CCAGCTGGTTTTCCTTGAGTGATG 24 



(6) SEQ ID NO: 5^i$.t 

20 (A)-fe>^: 33^^ 

(B)|i|S: 

(D)^#M#: ^14 

25 (xi);f ^'J^^Jii: SEQ ID NO : 5: 

CCCCATATGATGTTTCTGCATTTATATGGATTA 33 



(7) SEQ ID NO: 6^itM 
(i);?^'J#^iE 
30 (A)-fe^: 33^;^ 

(B)^M: 
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(xD/f ^''J^i^: SEQ ID NO : 6: 
CATGGATCCCTACTTGGGAGGCTGGGGCAGGAG 
5 (8) SEQ ID NO: ItfijiMM-: 

(B)IISI: t.;^^ 
(D)^#^^i^: a-li 

10 (ii)^^^JIlS: 

(xi);??'J^i^: SEQ ID NO: 7: 

Met-Phe-Leu-His-Leu-Tyr-Gly-Leu-Tyr-Asp-Ile-Tyr-Thr-Cln-Ser 

(9) SEQ ID NO: iff^itM- 
15 (i);f?'J#^iE 

(A) -fe^: 41^;^ 

(B) ^^: 

(C) ^li: 

(D) i5#^;t^: ifeli 

20 (ii)^f-^^: 

(xi);??'J^3i: SEQ ID NO : 8: 
TGTTTCTGCATTTATATGGATTATATGATATATATACACAG 

(10) SEQ ID NO: 9&^it.t 
25 (i);f^'J4#^iE 

(A) -fe^: 41^^ 

(B) ^^: 

(D)^#i^^: ^'14 

30 (ii)^-?-|^M: 

(xi);?^!j^£a: SEQ ID NO : 9: 
TGTTTCTGCATTTATATGGACTATATGATATATATACACAG 
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